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Description 

Background of the Invention 

5 The present invention relates to peptides each having an amino acid sequence in a partial domain of a protein orig- 
inated from human immunodeficiency virus (hereinafter referred to as "HIV*) and capable of inducing an immune 
response to HIV and anti-AIDS agents comprising the peptides for preventing and curing AIDS. 

It is well-known that acquired immunodeficiency disease syndrome (hereinafter referred to as "AIDS") is a disorder 
developed by infection with HIV. There have actively been conducted studies for developing medicines for curing the 

w disorder and medicines such as azidoihymidine (hereinafter referred to as "AZT) and dideoxyinosine (hereinafter 
referred to as "DDI") have already been put to practical use. However, these medicines suffer from various problems 
concerning, for instance, their efficacy and side-effects and accordingly, there has not yet been developed any medicine 
capable of completely curing the disorder and there has not yet been any prospect for the development of such medi- 
cines. On the other hand, as means for preventing infection with HIV and for inhibiting the outbreak of AIDS, vaccines 

is capable of enhancing the immunological competence against HIV infections has been expected to be the last resort 
which permits the inhibition of the rapid global spread of this disorder and there have been conducted various studies 
for developing such vaccines. Up to date, various types of such vaccines have been planned and some of them have 
already been put to clinical trials. However, there has not yet been reported any vaccine which is actually proved to be 
effective for preventing HIV infections or for inhibiting the crisis of AIDS in human beings. 

20 The following vaccines have conventionally been proposed: 

i) A vaccine comprising inactivated or attenuated virus particles: Vaccines of this type may be developed by a 
method for inducing deletion, through mutation, in a gene which may be involved in the pathogenicity of HIV (Proc. 
Natl. Acad. Sci. USA, 1987, §4^ p. 1434) and an approach which makes use of analogous viruses originated from, 

25 for instance, monkeys having an antigenicity common to HIV (Science, 1 987, 232 . p. 238), but these vaccines can- 
not be put to practical use with ease because of their potential dangerous factors. 

ii) A subunit vaccine comprising a part of the antigenic protein of a virus: Vaccines of this kind may be developed 
by an approach which makes use of only a part of the antigenic protein among the viral particles produced using a 

30 genetic recombination technique, as an immunogen (Proc. Natl. Acad. Sci. USA, 1987, 84,. p. 6924; Ann. Int. Med., 
1991. 114. p. 119; Nature, 1992, 355 . p. 728). This approach has most widely been used and many such vaccines 
have been put to clinical trials. However, the vaccine of this type suffers from various problems, to be solved, in that 
it does not have a sufficient neutralizing antibody titer and that it is insufficient in the durability of the antibody titer. 
Although this approach may be considered to be effective for enhancing the humoral immunity such as the antibody 

35 production, it can hardly bring about the activation of the cellular immunity capable of killing infectious cells. The 
effect of this approach alone on the prevention of infection with HIV cannot necessarily be expected while taking 
into consideration the mode of infection with HIV. 

iii) A recombinant live vaccine derived from, for instance, vaccinia viruses and BCG bacteria: Vaccines of this type 
40 can be prepared by integrating a part of an HIV-derived gene sequence into a gene derived from vaccinia viruses 

(Nature, 1988,332, p. 728) or BCG bacteria (Nature, 1991 , 3§L p. 479) which can proliferate in human cells, fol- 
lowed by expressing the recombinant gene. The vaccine of this type would theoretically be expected to exhibit a 
cellular immunity-enhancing effect. However, these vaccines suffer from such problems that patients whose immu- 
nological competence has lowered may seriously be infected even with, for instance, vaccinia viruses which are 
45 generally harmless (Lancet, 1991, 337, p. 1034) and that at least the vaccinia-derived recombinant live vaccines 
which have conventionally been proposed cannot induce any satisfactory immune response. 

iv) An anti-idiotype antibody: As an example, there has been reported a method in which an arrti-idiotype antibody 
is used as an immunogen in place of a virus antigen (Proc. Natl. Acad. Sci. USA, 1992, 89, p. 2546). 

50 

v) A synthetic peptide vaccine: As examples thereof, there have been investigated those comprising chemically 
synthesized peptide sequences in determinant domains of neutralizing antibodies. In particular, the V3 domain in 
the glycoprotein gp120 in an envelope is an essential neutralization-determining domain and therefore, attemps 
have been done, in which a synthetic peptide in the V3 domain is used in vaccines (Proc. Natl. Acad. Sci. USA, 

55 1989, 86. p. 6768). 

The current status of studies and developments of these vaccines are detailed in, for instance, Hidemi TAKA- 
HASHI, JIKKEN IGAKU (Experimental Medicine), 1993, Vol. 1 1, pp. 655-8661 ; Kenji OKU DA & Tadashi YAMAKAWA, 
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RINSHO TO BISEIBUTSU (Clinical Experiments and Microorganisms), Vol. 20, pp. 55-62; AT. Profy, BlOmedica, Vol. 
8, pp. 133-139. 

The aforementioned conventional studies for developing vaccines essentially relate to humoral immunity- enhanc- 
ing type vaccines which can induce neutralizing antibodies. However, since HIV's spread more easily by cell fusion of 

5 infected cells with non-infected cells rather than by infection of free virus particles, it is considered that the cellular 
immunity due to the cytotoxic T cell (hereinafter referred to as "CTL") capable of damaging infected cells is more impor- 
tant for phylaxis than the humoral immunity caused by the neutralizing antibodies. In fact, after having examined the 
objects that had been exposed to a danger of HIV infection, but were not infected therewith, it has been reported that 
the objects possessed CTLs with considerable frequency though no blood antibody was found in them and therefore, 

w the CTL inducement at an early stage is important for the protection from HIV infection (J. Infec. Dis., 1992, 164, p. 178). 
Under such circumstances, the inventors of this invention have aimed at searching for peptides which can induce 
CTL capable of specifically damaging HIV-infected cells and the use of such peptides as anti-AIDS agents for prevent- 
ing and curing AIDS. 

In order to effectively induce CTLs which are active against HIV-infected cells, it is extremely important to identify 
is the antigenic epitope which are recognized by CTLs and to use it in vaccines. Up to now, there has been adopted a 
method which comprises first of all establishing CTL clones specific to HIV and then identifying the antigenic epitope 
recognized by the CTL clones (Proc. Natl. Acad. Sci. USA, 1988, 85^ p. 3105). It has been believed that this method 
requires the synthesis of vast numbers of peptides in order to identify the HIV-antigenic epitope presented to CTLs by 
the class I antigen of a number of human leucocyte antigens (hereinafter referred to as "HLA's") and that the production 
20 thereof accordingly requires much time and great deal of expenses. For this reason, the identification of such epitopes 
has not been advanced. 

CTL recognizes the epitope peptide antigenically presented by the class I antigen of the major histocompatibility 
antigen complex (hereinafter referred to as "MHC") which is expressed on the target cell cortex and attacks the recog- 
nized target cell. Recently, it has been proved that the epitope peptide which undergoes antigenic presentation through 
25 binding to a specific MHC class I antigen is a peptide having a length corresponding to about 9 chains and that the 
amino acid sequence thereof exhibits a certain regularity (motif) (Nature, 1991. 351. p. 290; Eur. J. Immunol., 1992. 22. 
p. 2453; Nature, 1991 , 353. p. 326; Nature, 1992, 360, p. 434; Immunogenetics, 1993, 2§, p. 161). 

Disclosure of the Invention 

30 

An object of the present invention is to provide a peptide capable of inducing an immune response to HIV 
It is another object of the present invention to provide a DNA coding for the foregoing peptide. 
It is a further object of the present invention to provide an anti-AIDS agent for preventing and curing AIDS compris- 
ing the foregoing peptide. 

35 It is a still further object of the present invention to provide a method for preparing the peptide capable of inducing 
an immune response to HIV. 

The foregoing and other objects of the present invention will become more apparent from the description given 
below. 

The present invention has been completed, on the basis of such finding that useful as anti-AIDS agents for prevent- 

40 ing and curing AIDS are those prepared by a process comprising the steps of presuming HIV peptides which may bind 
to HLA class I antigens, on the basis of the motifs of the autoantigenic peptides capable of binding to the H LA class I 
antigens; synthesizing the presumed HIV peptides, selecting HIV peptides that can actually bind to the HLA class I anti- 
gens expressed, in a large quantity, on transformed cells which express a large quantity of an HLA class I antigen free 
of peptide bound thereto and then screening the synthesized and selected peptides bound to the HLA class I antigen 

45 and capable of stimulating the peripheral blood lymphocytes of a patient infected with HIV to thus induce CTL therein. 
More specifically, the present invention provides peptides which are fragments of the whole protein of HIV, each of 
the fragments being a peptide having a successive sequence consisting of 8 to 1 1 amino acid residues, which corre- 
spond to HLA-binding motifs, which actually bind to HLA and which can induce killer cells capable of attacking HIV- 
infected cells as targets. 

so The present invention also provides DNA's coding for the foregoing peptides. 

The present invention further provides anti-AIDS agents for preventing and curing AIDS, each comprising the fore- 
going peptide and a pharmaceutical^ acceptable carrier and/or a pharmaceuticafly acceptable diluent. 

The present invention also provides a method for obtaining a peptide capable of inducing killer cells which attack 
HIV-infected cells as targets, the method comprising the steps of synthesizing a peptide which is a fragment of the 

55 whole protein of HIV, has a successive sequence having 8 to 1 1 amino acid residues and corresponds to an HLA-bind- 
ing motrf; selecting peptides which actually bind to HLA among these synthesized peptides; and screening peptides 
which can bind to HLA class I antigens to stimulate the peripheral blood lymphocytes of a patient infected with HIV and 
to thus induce the killer cells. 
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Brief Description of the Drawings 

Fig. 1 shows the variation in the expression level of the HLA-B * 3501 antigen on RMA-S-B * 3501 celts. More spe- 
cifically, Fig. 1 shows the results of the variation in the expression level of the antigen on the cells observed when adding 
5 autoantigenic peptide 28H (LPGPKFLQY: represented by a) or 37 F (LPFDFTPGY: represented by O ) having an HLA- 
B * 3501 antigen-binding ability or peptide MP-1 (KGILGKVFTLTV: represented by □) free of the ability to bind to the 
same antigen. 

Fig. 2 shows the specific cytotoxic activity of CTL induced by a peptide HIV(B35)-16, in which • represents the 
activity observed when T2-B * 3501 cells are used as the target cells and O represents the activity observed when T2 
w cells are used as the target cells, the latter serving as a control. In this experiment, used were 1x10 s , 2.5x1 0 4 or 
6.25x1 0 3 patient's peripheral lymphocytes that had bed stimulated with the peptide and cultivated. The data of the spe- 
cific cytotoxic activity against the target cells shown in Fig. 2 are those obtained when using 1x10 5 lymphocytes. 

Fig. 3 shows the specific cytotoxic activity of CTL induced by a peptide HIV(B35)-18, in which • represents the 
activity observed when T2-B * 3501 cells are used as the target cells and O represents the activity observed when T2 
is cells are used as the target cells, the latter serving as a control. In this experiment, used were 1x10 5 , 2.5x1 0 4 or 
6.25x1 0 3 patient's peripheral lymphocytes that had bed stimulated with the peptide and cultivated. The data of the spe- 
cific cytotoxic activity against the target cells shown in Fig. 3 are those obtained when using 1x10 s lymphocytes. 

Fig. 4 shows the specific cytotoxic activity of CTL induced by a peptide HI V(B35)POL-20, in which • represents the 
activity observed when T2-B * 3501 cells are used as the target cells and O represents the activity observed when T2 
20 cells are used as the target cells, the latter serving as a control. In this experiment, used were 1x10 5 , 2.5x1 0 4 or 
6.25x1 0 3 patient's peripheral lymphocytes that had been stimulated with the peptide and cultivated. The data of the 
specific cytotoxic activity against the target cells shown in Fig. 4 are those obtained when using 1x10 5 lymphocytes. 

Best Mode for Carrying Out the Invention 

25 

The whole protein of HIV is disclosed in, for instance, Nature, 1985, 313, pp. 277-283 and Proc. Natl. Acad. Sci. 
USA, 1986, 8& pp. 2209-2213. The peptides of the invention are fragments of the whole protein of HIV and each frag- 
ment is a peptide having a sequence consisting of successive 8 to 1 1 , preferably 9 to 1 1 amino acid residues. Each pep- 
tide of the invention further corresponds to an HLA-binding motif and should practically bind to HLA. As the HLA-binding 

30 motifs, there may be listed sequences each having 8 to 1 1 amino acid residues, whose secondary amino acid residue 
is Pro and C -terminal is an amino acid residue selected from the group consisting of Tyr, Leu, He, Met, Phe and Ala; 
whose secondary amino acid residue is one selected from the group consisting of Pro, Ala and Gly and C-terminal is 
an amino acid residue selected from the group consisting of lie, Leu, Val, Phe and Met; and whose secondary amino 
acid residue is one selected from the group consisting of Leu, Val, Tyr and Phe and C-terminal is an amino acid residue, 

35 Arg. In the present invention, whether the paptide corresponding to each HLA-binding motif can bind to HLA or not may 
be confirmed using cells carrying HLA class I antigens. Examples of such cells are RMA-S-B * 3501 cells, RMA-S-B * 
5101 cells and RMA-S-A * 3101 cells and these cells can easily be obtained by introducing a gene such as HLA-B * 
3501 gene, HLA-B * 5101 gene or HLA- A * 3101 gene into RMA-S cells. In this connection, the RMA-S cells are dis- 
closed in Ljunggren et al., J. Immunol., 1989, 142. p. 291 1. 

40 In the present invention, each synthetic HIV peptide must further satisfy such a requirement that the peptide capa- 
ble of binding to the HLA class I antigen can actually stimulate patient's peripheral blood lymphocytes and can thus 
induce CTL, i.e., can induce killer cells which can attack HIV-infected cells as targets. 

As such peptides, there may be listed, for instance, those specified in Sequence Numbers 1 to 63. 

The peptides each having an amino acid sequence set forth in any one of Sequence Numbers 1 to 24 are those 

45 capable of binding to the HLA-B3501 antigens and selected using the RMA-S-B * 3501 cells. The peptides each having 
an amino acid sequence set forth in any one of Sequence Numbers 25 to 46 are those capable of binding to the HLA- 
B51 antigens and selected using the RMA-S-B * 5101 cells. The peptides each having an amino acid sequence set 
forth in any one of Sequence Numbers 47 to 63 are those capable of binding to the HLA-A3101 antigens and selected 
using the RMA-S-A * 3101 cells. The means for preparing the peptides of the invention will be detailed in Examples 

so given later. 

The peptides each having an amino acid sequence set forth in any one of Sequence Numbers 1 to 63 can be syn- 
thesized or prepared by the methods known to those skilled in the art. Recent development of peptide synthesizers per- 
mits easy preparation of peptides each having several tens of residues. Alternatively, these peptides may also be 
prepared by connecting the DNA coding for any one of peptides having amino acid sequences set forth in Sequence 
55 Numbers 1 to 63, respectively to an appropriate expression vector and cultivating cells such as bacteria belonging to 
the genus Escherichia transformed by the expression vector. Such methods for preparing proteins and peptides while 
making use of the genetic recombination technique have been well-known to those skilled in the art. 

A DNA coding for a peptide having an amino acid sequence set forth in any one of Sequence Numbers 1 to 63 can 
be deduced from the amino acid sequence. In addition, the codon corresponding to each amino acid residue is also 
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well-known to those skilled in the art. When the DNA is introduced into cells to express the DNA therein, preferred 
codons vary from cell to cell and therefore, the codons for each DNA should be selected while taking this fact into con- 
sideration. When using, for instance, codons to which the bacterial cells belonging to the genus Escherichia give prefer, 
there may be listed a DNA having a base sequence set forth in Sequence Number 64 as an example of the DNA coding 
5 for a peptide having an amino acid sequence set forth in Sequence Number 3. As an example of the DNA coding for a 
peptide having an amino acid sequence set forth in Sequence Number 4, there may be listed a DNA having a base 
sequence set forth in Sequence Number 65. As an example of the DNA coding for a peptide having an amino acid 
sequence set forth in Sequence Number 5, there may be listed a DNA having a base sequence as set forth in Sequence 
Number 66. 

10 The peptide having an amino acid sequence set forth in any one of Sequence Numbers 1 to 63 can serve as a T- 
cell epitope and thus induce HI V-specific CTL, and is accordingly quite useful as a vaccine. When the peptide is actually 
used as a vaccine, it may be administered to a patient in the form of a peptide solution per se or a combination of a 
peptide with an appropriate auxiliary agent using an injector. Alternatively, a good result can likewise be obtained when 
the peptide is percutaneously administered through mucous membrane by, for instance, spraying the solution. The unit 

is dose of the peptide ranges from 0.1 to 100 mg, which may be administered, one timne or repeatedly, to a patient. More- 
over, it is often more effective to simultaneously administer a plurality of selected epitope peptides by the foregoing 
administering method. The preparation of pharmaceuticals does not require the use of any particular means. As such 
means, there may be used, for instance, lyophilization or granulation along with a vehicle such as sugar. When the phar- 
maceuticals are administered by injection, they are dissolved in distilled water for injection prior to the injection. These 

20 agents are peptide compounds and therefore, they do not have any serious acute toxicity which may cause troubles in 
the foregoing administration methods. 

Examples of auxiliary agents which can be added to vaccines to enhance the immunogenicrty thereof are bacterial 
cell components such as BCG bacterial cells, ISCOM (Immunostimulating complex) which is extracted from the tree 
bark called QuillA and developed by Morein et al. (Nature, 1984, 30g, p. 457; Nature, 1990, 344* p. 873), QS-21 as a 

25 saponin type auxiliary agent (J. Immunol., 1992, 148. p. 1438). liposome (J. Immunol., 1992, 148. p. 1585), aluminum 
hydroxide (alum) and KLH (Keyhole Lympet Hemocyanin) (J. Virol., 1 991 , 65* p. 489). The fact that the foregoing meth- 
ods permits the inducement of an immune response such as CTL in the living body is also detailed in the aforemen- 
tioned prior arts and Science, 1992, 255. p. 333. 

The epitope peptides developed and identified by the present invention can effectively be used both in a method for 

30 efficiently inducing CTL in a patient's body which comprises treating, in vitro, cells collected from the patient or cells 
having an HLA class I antigen of the same haplo-type with the corresponding epitope peptide to thus cause antigen 
presentation and thereafter, injecting the cells into the blood vessel of the patient and in a method which comprises add- 
ing the same peptide to peripheral blood lymphocytes originated from a patient, cultivating the cells in vitro to thus 
induce CTL in vitro and proliferate the cells and then putting the cultivated cells back into the patient's body. Accordingly, 

35 it is also possible to use, as an anti-AIDS vaccine, the cytotoxic T cells obtained by cultivating the peripheral blood lym- 
phocytes carrying an HLA-B * 3501 antigen in the presence of a peptide having an amino acid sequence set forth in 
anyone of Sequence Numbers 1 to 24. In practice, 0.01 to 1 mg of the peptide is added to 10 7 to 10 9 peripheral blood 
lymphocytes originated from a patient, then the cells are cultivated for several hours to one day and thereafter they are 
intravenously administered to the patient; or alternatively, the cells are continuously cultivated, in vitro, in a culture 

40 medium to which 50 U/ml of a recombinant interleukin 2 (recombinant IL-2) and 1 ^ig/ml of the peptide over several 
weeks while exchanging the culture medium at desired intervals to thus induce CTL and then intravenously injected into 
the patient. The culture method herein used may be those currently used and well-known to those skilled in the art. After 
the cultivation, the culture medium is washed by, for instance, centrifugation, suspended in, for instance, physiological 
saline and then administered to a patient. Such therapeutic methods which make use of cell-injection have already 

45 been adopted as a method for treating cancer and have been well-known to those skilled in the art (New Eng. J. Med., 
1985, aia p. 4185; Science, 1986, 222* p. 1318). 

The CTL epitope developed and identified by the present invention can likewise effectively be used in recombinant 
live vaccines comprising vaccinia viruses and BCG bacteria. More specifically, if a DNA coding for a peptide having an 
amino acid sequence set forth in any one of Sequence Numbers 1 to 63 is incorporated into the gene coding for a 

so recombinant antigen protein to be expressed in these recombinant live vaccines, the peptide sequence is expressed as 
a part of the antigenic protein and then presented by an HLA class I antigen through processing thereof within the cells 
to thus induce CTL which can recognize it. The method for expressing foreign genes in BCG bacterial cells is detailed 
in International Patent Laid-Open No. WO88/06626. The recombinant live vaccines derived from BCG bacteria are 
detailed in J. Exp. Med., 1993, 178, p. 197. The dose and the administration method may be determined or selected in 

55 conformity to those for the usual vaccination and BCG vaccines. The acute toxicity thereof is also in conformity with that 
for the vaccination and BCG vaccines currently used, provided that in case of live vaccines derived from vaccinia 
viruses, a patient in which the symptoms of AIDS appear and whose immunological competence is reduced may cause 
serious infection therewith and therefore, special care should be taken when these vaccines are used for therapeutic 
purposes. There has not yet been reported any such precedent for the BCG vaccines. The fact that an immune 
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response such as CTL can be induced within the living body by such a method explained above is disclosed in, for 
instance, Nature, 1 988. 332. p. 728 and Nature, 1 991 , 35L p. 479. 

The HIV vaccines suffer from a serious problem in that HIV easily undergoes mutation to thus make the host immu- 
nity ineffective. For this reason, it would be highly probable that vaccines each containing only one epitope as an immu- 
5 nogen soon lose their efficacy. Contrary to this, the vaccines containing a large number of epitopes as immunogens, 
which have been developed and identified by the present invention, have extremely high usefulness. 

The present invention will hereinafter be explained with reference to the following Examples. 

Example 1 

w 

(1) Presumption of HIV Peptides Capable of Binding to HLA-B * 3501 on the Basis of the Motif of HLA-B * 3501-Bond- 
able Autoantigenic Peptide: 

The motif of HLA-B * 3501 -bondable autoantigenic peptide has already been revealed (Nature, 1992, 360. p. 434; 

is Immunogenetics, 1993, 38^ p. 161). It has been presumed, from the results, that peptides which are apt to bind to HLA- 
B * 3501 are those having 8 to 12 amino acid residues like the autoantigenic peptides, whose secondary amino acid 
residue is Pro and whose C-terminal posesses an amino acid residue selected from Tyr, Leu, He, Met and Phe, among 
the peptides originated from the HIV proteins. The amino acid sequences of all of the proteins constituting HIV have 
already been reported and therefore, those having motifs in conformity with that of the HLA-B * 3501 -bondable autoan- 

20 tigenic peptide were selected. Fifty-eight peptides, shown in Table 1 , out of the protein sequences of ARV-2 strain HIV 
were in agreement with the same. These peptides were synthesized using a peptide synthesizer available from Shi- 
madzu Corp. and then used in the test for evaluating their ability to bind to the HLA-B * 3501 antigen. 
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HIV(B35)ARV2-24 


IPLTEEAEL 







(2) Determination of Ability of Synthetic HIV Peptides to Bind to HLA-B * 3501 Antigen: 

Using a mouse cell line of RMA-S strain which express HLA-B * 3501, the synthesized HIV peptides were exam- 
ined as to whether, or not, they could bind to the HLA-B * 3501 antigen. 
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2-1. Preparation of RMA-S-B *3501 Cells: 

HLA-B * 3501 gene may be cloned starting from a chromosomal DNA of human peripheral blood lymphocytes car- 
rying the HLA-B * 3501 antigen according to a method previously reported (Ooba et al., Immunogenetics, 1989, 2£L p. 
76). More specifically, the chromosomal DNA was prepared from human peripheral blood lymphocytes carrying the 
HLA-B * 3501 antigen, according to an ordinary method, followed by digesting the DNA with a restriction enzyme EcoRI 
and subjecting to sucrose density-gradient centrifugation to thus give DNA fragments of 6.0 to 8.5 Kb. These DNA frag- 
ments were inserted into a phage vector X ZAP (purchased from Toyobo Co., Ltd.) to give a genomic library. This library 
was screened using HLA-B7 cDNA (Coppin et al., Proc. Natl. Acad. Sci. USA, 1985, 82^ p. 8614) as a probe to obtain 
a clone carrying the HLA-B * 3501 gene. The resulting gene was incorporated into RMA-S ceils (Ljunggren at a!., J. 
Immunol., 1989, 142. p. 291 1) for introgression according to electroporation and the cell capable of expressing the gene 
was selected by flow cytometry using an anti-HLA-Bw6 monoclonal antibody, SFR8 • B6 (ATCC HB152). The RMA-S- 
B* 3501 cell is deposited, under the Budapest Treaty, with the National Institute of Bioscience and Human-Technology, 
Agency of Industrial Science and Technology, under the accession number of FERM BP-4727. 

2-2. Determination of Ability of HIV Synthetic Peptide to Bind to HLA-B* 3501 Antigen, Using RMA-S-B * 3501 Cells: 

The RMA-S cell is a mouse cell line which is deficient in TAP (transporter associated protein) antigen. Therefore, 
when cultivated at 37°C, the cell expresses an MHC class I antigen on their surface only at a low level. However, it has 
been known that, when cultivated at a low temperature (26 °C), the cell expresses a class I antigen free of any peptide 
incorporated therein, on the surface at a high level (Ljunggren et al., Nature, 1990, 346. p. 476). 

RMA-S-B * 3501 cells likewise express the HLA-B * 3501 antigen on the surface at a high level, when cultivated at 
26°C, but the degree of the antigen-expression is lowered when they are cultivated at 37°C. Moreover, The degree of 
the HLA-B * 3501 antigen expression on the RMA-S-B * 3501 cells that have been cultivated at 26 °C is lowered to the 
same degree observed when the cells are cultivated at 37 °C, if the cells are allowed to stand at 37 °C for 3 hours. How- 
ever, when a foreign peptide binds to the HLA-B * 3501 antigen free of any peptide bound thereto, the peptide-bound 
HLA-B * 3501 antigen does not disappear even though the cells are allowed to stand at 37 °C and thus the cells main- 
tain a high ability of expressing the antigen. Fig. 1 shows the variation in the expression level of HLA-B* 3501 observed 
when adding autoantigenic peptide 28H (LPGPKFLQY: represented by a in the graph), 37 F (LPFDFTPGY: repre- 
sented by O in the graph) capable of binding to an HLA-B * 3501 antigen or a peptide MP-1 free of any ability of binding 
to the same antigen (KGILGKVFTLTV: represented by □ in the graph). These results indicate that the quantity of the 
HLA-B * 3501 antigen-expression depends on the added amount of the peptide having an ability to bind thereto. The 
autoantigenic peptides 28H and 37F having an ability to bind to the HLA-B * 3501 antigen and the peptide MP-1 free of 
such an ability are described in Nature, 1992,360,. p. 434 and Immunogenetics, 1993, 23. p. 161 . Accordingly, the bind- 
ing activity of foreign peptides to HLA-B * 3501 has never been able to be easily determined and evaluated, while using 
the amount of the HLA-B * 3501 antigen expressed on the cell surface as an indication, until this experimental system 
is used. The binding activity of a peptide to be examined was actually determined by adding the peptide to the RMA-S- 
B * 3501 cells cultivated at 26 °C, followed by allowing the mixture to stand at 26 °C for one hour and then at 37°C for 
3 hours and thereafter determining the HLA-B * 3501 antigen-expression level by flow cytometry using an anti-HLA- 
Bw6 monoclonal antibody and SFR8 * B6. In Fig. 1 , A indicates a peptide-free control, • a control in which the cultiva- 
tion was carried out only at 26°C in the absence of any peptide, and ■ a control in which the cultivation was carried out 
only at 37° C in the absence of any peptide. 

Fifty-eight kinds of HIV peptides were inspected for the ability thereof to bind to the' HLA-B * 3501 antigen and it 
was found that 26 peptides out of these peptides could bind to the antigen, as shown in Table 2. 
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Table 2 



Rinriinn Affinitv 

ljii i\jn ty nun "»/ 


Pentide 






Hiah Affinitv 

1 IIMI 1 rtllll II^T 


HIWB35V3 


TPGPGIRY 


nef 133-13Q 




HIWB35V14 


NPDIVIYOY 


nnl ^O-T^ft 




HIV(B35)ARV2-8 


FPVRPOVPL 

11 VIII \jf VI ^ 


npf 72-80. 

1 (CI f b ou 


Middle Affinity 


HIV(B35)-16 


TPPLVKLWY 


pol 574-582 




HIWB35V18 

1 II V I UUvf 1 W 


EPIVGAETFY 






HIWRS'fl-PO 


IPAFTGOFTAY 


nnl 80,4-814 




HIVfR^POl -90 


^PAIFO^M 


nnl ^ 1 1 -*31Q 




HiWR9^ARV9-1 1 
ni v^do jynnvt i i 


YPI TFf^WPF 

T rLI rUVVur 


1 lcl 1 OS/ l*r f 




HIVfRWARVP-l Q 


YPIT^I R^l 


nan ARf\-AQA 




HIWR?S\ARV?-?S 


FPIVfiAFTF 


nnl S87-5Q5 


1 nuu Affinitv 
luw miiiiiiy 


HIWRSRW 
ni v^Dooy / 


NPPIPVfiFlY 






|_|l\//ROC\ Q 


FPFRnVX/nRFY 
crrnui vunr i 


nan °Q^-'?n.'5 




ui\/moc\ ic 


FPPFI WMfiY 


nnl ^7Q-*387 
|jui o /a*oo/ 




I-IIW^R^^A.IQ 
niv^oooj- iy 


PPPk'MI kTY^KV 

cr rr\iNLi\ I or\T 


poi ooA-oyo 




H IVf R*3 Art-90 


rtPAATI FFM 


yag ohu-oho 




HIV/fR'WnAn-Pfi 

ni V ^DG<J^VJJ/-\VJ>-*lO 


Appppoppp 

nrrccornr 


ydy £ to?? m *TO f 




n 1 V ^ DOJ yAAPl V t 1 


FPIPIKFI Y 


nan 47Q-4AR 




n i v ^DOoyrMiv c-'c. 


FPVMFVYY 
Cr v ncv T i 






H IVf R9 «fl A RV9- 4. 


VPI HKHFRKY 
v i Lur\urni\ t 


nnl 97^-989 
pui £ # O cue 




HIV(B35)ARV2-6 


RPQVPLRPMTY 


nef 75-85 




HIV(B35)ARV2-9 


RPQVPLRPM 


nef 75-83 




HIV(B35)ARV2-12 


LPPLERLTL 


rev 75-83 




HIV(B35)ARV2-24 


IPLTEEAEL 


pol 448-456 




HIV(B35)ARV2-33 


DPNPQEWL 


env 77-85 




HIV(B35)ARV2-36 


RPIVSTQLL 


env 255-263 




HIV(B35)ARV2-38 


LPCRIKQII - 


env 413-421 



45 



(3) Induction of CTL in HIV-infected Patients Using Peptides Having Ability to Bind to HLA-B * 3501 : 

Lymphocytes were isolated from three HIV-infected patients carrying HLA-B * 3501, i.e., Patient A (HLA-A24/31, 
so B35/61. Cw3/-), Patient B (HLA-A24/26, B35/61, Cw3/-) and Patient C (HLA-A24/26, B35/51, Cw3/-). These lym- 
phocytes were isolated according to the usual Ficoll-Conray gravity centrifugation (Junichi YATA & Michio FUJIWARA, 
"Shin-Rinpakyu Kino Kensakuho (Novel Method of Searching for Functions of Lymphocytes)", published by Chugai 
Igaku Co., Ltd., 1987); Shin-Seikagaku Jikken Koza (New Lectures on Biochemical Experiments) No. 12: "Bunshi 
Menekigaku (Molecular Immunology) r, published by Tokyo Kagaku Dojin K.K., 1989). More specif ically, the blood was 
55 collected from each patient, using a heparin-containing syringe, followed by diluting it with physiological saline, applying 
the diluted blood sample onto a Ficoll-Paque separation solution (available from Pharmacia Company) and then cen- 
trifugation (400 x g) for 30 minutes at room temperature. The lymphocytes-containing fraction as the middle layer of the 
supernatant was recovered using a pipette, washed and then used in the following procedures. The resulting fraction 
was dispensed into wells of a 24-well cultivation plate such that the lymphocytes were distributed at a density of 2x1 0 6 
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cells/well and then cultured in RPM1 1640 culture medium (containing 10% FCS) to which human recombinant IL-2 and 
a synthetic peptide were supplemented to a final concentration of 50 U/ml and 1 ^M, respectively. A half of the culture 
medium was replaced with RPM1 1640 culture medium containing 50 U/ml of IL-2, at intervals of 2 to 3 days. After one 
week autologous lymphocytes (1 x1 0 6 ) that had been stimulated with PHA and then irradiated with radioactive rays and 
5 1|iM of the synthetic peptide were added to each well to thus again stimulate and proliferate specific CTL cells in each 
well. Thereafter, the cultivation was continued for additional one week to determine the CTL activity in each well. 

(4) Determination of Cytotoxic Activity of CTL Induced by Peptides Capable of Binding to HLA-B * 3501 : 

10 4-1. Preparation of T2-B * 3501 Cells: 

HLA-B * 3501 gene was introduced into TAP antigenic gene-deficient human lymphocytic cell line. T2 cells (Salter 
et al., EM BO J., 1986, 5. p. 943) for introgression by electroporation, and the gene-expressing cells were screened by 
* flow cytometry using a monoclonal antibody SFR • B6. The cell is named T2-B * 3501 cell. The T2-B * 3501 cell is 
is deposited, under the Budapest Treaty, with the National Institute of Bioscience and Human-Technology, Agency of 
Industrial Science and Technology under the accession number of FERM BP-4726. 

When patients carrying HLA-B35 are infected and attacked with HIV, the HIV-infected lymphocytes thereof express 
an HLA-B * 3501 antigen on the surface thereof to thus present HIV peptides. The T2-B * 3501 cells express a large 
amount of an HLA-B * 3501 antigen free of any peptide bound thereto, when cultivated at 26 °C, like the RMA-S-B * 
20 3501 cells discussed in Section (2). Accordingly, peptides were bound to the cells under such conditions to thus artifi- 
cially establish desired HIV-infected lymphocytes which were used as target cells for the determination of the cytotoxic 
activity of CTL. 

4-2. Determination of Cytotoxic Activity of CTL: 

25 

The T2-B * 3501 cells or T2 cells (1x10 6 ) were treated with 100 \i Ci of Na 2 51 Cr0 4 for 90 minutes at 26°C and then 
washed three times with 10% FCS-containing RPMI 1640 culture medium to prepare labeled target cells. To each well 
of a 96-well plate, there were added the labeled target cells (5x1 0 3 cells; T2 or T2-B * 3501 cells) suspended in 50^1 of 
the culture medium. Moreover, 5\i\ of a synthetic peptide solution which was variously diluted to a concentration ranging 

30 from 4x1 0" 4 \iM to 4jiM was added to the wells. These wells were then allowed to stand in a C0 2 incubator for 30 min- 
utes. Afterwards, the patient's peripheral blood lymphocytes that had been stimulated with the foregoing peptides 
obtained in Section (3) were added to each well in a number of 1x10 5 , 2.5x1 0 4 or 6.25x1 0 3 cells to thus suspend the 
cells in 100^1 of the culture medium. The plate was allowed to stand in a C0 2 incubator maintained at 37 °C for 4 hours. 
Thereafter, a half of the culture medium (100 was taken out from each well, and the amount of 51 Cr released from 

35 the target cells due to the cytotoxic activity of the cultivated patient's peripheral Wood lymphocytes was determined 
using a gamma counter. The specific cytotoxic activity is calculated according to the following equation: 

Specific Cytotoxic Activity = [(measured value in each cell - minimum released amount)/ 
(maximum released amount - minimum released amount)] x 100 

40 

wherein the minimum released amount represents the measured value for the well containing only the target cells, 
which means the amount of 51 Cr spontaneously released from the target cells; and the maximum released amount rep- 
resents the label-released value observed when the target cells were destructed by the addition of a surfactant Triton 
45 X- 100 thereto. 

The results are plotted on Figs. 2, 3 and 4. Fig. 2 shows the results observed for HIV(B35)-16 (Sequence Number 
3); Fig. 3 the results observed for HIV(B35)-18 (Sequence Number 4); and Fig. 4 the results observed for 
HIV(B35)POL-20 (Sequence Number 6). These results clearly indicate that these synthetic peptides were effective for 
inducing CTLs capable of damaging the synthetic peptide-binding T2-B* 3501 cells. 
so The peptides listed in Table 2 were examined as to whether they could induce immune responses to HIV accoding 
to the same method discussed above. Among these, those capable of inducing immune responses to HIV are summa- 
rized in Table 3. 



55 
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Table 3 



RinHinn Affinrtv 
dii hjim^ mutiny 


PpntiHp 




Pnciti nn 


High Affinity 


HIV(B35)-14 


NPDIVIYQY 


DOl 330-338 

WWI WWW WWW 




ni v ^Do^nnvc o 


FPVRPOVPI 
ir v iii Vj< vrL 


npf 79- AH 


IVIILHJlC MM nuiy 


|_I|\//RQC\.1C 
n 1 V^DOJj ID 


TPPI WY 
i r i uv r\i_vv T 


pui o/**-oo& 






FPIVfiAFTFY 
tnv \jr\ L. i r t 


put 




nl V\DOs?;rUL £U 


CpAipnQQM 
OrnlrVj(OOI¥l 


nnl ^1 1 _Q1 Q 




ni V^DOOyMnvt* I I 


VPI TFf^WfF 
T r LI "OWwr 


nei toy-i**-/ 




HIV(B35)ARV2-25 


EPIVGAETF 


DOl 587-595 

WW! WW * www 


Low Affinity 


HIV(B35)ARV2-4 


VPLDKDFRKY 


pol 273-282 




HIV(B35)ARV2-6 


RPQVPLRPMTY 


nef 75-85 




HIV(B35)ARV2-24. 


IPLTEEAEL 


pol 448-456 




HIV(B35)ARV2-33 


DPNPQEWL 


env 77-85 




HfV(B35)ARV2-36 


RPIVSTQLL 


env 255-263 




HIV(B35)ARV2-38 


LPCR1KQII 


env 413-421 



25 

In the same manner used above, HIV sequences of MN strain, NDK strain and HXB2 strain were tested. As a 
result, the peptides shown in Table 4 were selected. 



30 

Table 4 





Binding Affinity 


Peptide 


Sequence 


Position 




High Affinity 


HIV(B35)GAG-24 


FPQSRTEPT 


gag 450-458(MN) 


35 




HIV(B35)POL-5 


FPISPIETV 


pol 155-163 




Middle Affinity 


HIV(B35)-17 


VPLDEDFRKY 


pol 182-1 91 (HXB2) 






HIV(B35)-29 


EPIIGAETFY 


po! 586-595(NDK) 


40 




HIV(B35)GAG-9 


HPVHAGPIT 


gag219-227(MN) 




HIV(B35)GAG-29 


YPLASLKSL 


gag 490-498(MN) 




Low Affinity 


HIV(B35)-9 


KPQVPLRPMTY 


nef 73-83 (MN) 






HIV(B35)-12 


EPVHGVYY 


pol 466-473(NDK) 


45 




HIV(B35)-25 


NPEIVIYQY 


pol 329-327(NDK) 






HIV(B35)GAG-4 


VPIVQNIEG 


gag 1 35-1 43(MN) 






HIV(B35)POL-26 


LPEKDSWTV 


pol 401-409 



50 



Example 2 

55 The same procedures used in Example 1 were repeated except that there was used, as the HLA-binding motif, a 
motif of an HLA-B51 -binding antigenic peptide which had a sequence consisting of 8 to 1 1 amino acid residues, whose 
second residue was an amino acid residue selected from the group consisting of Pro, Ala and Gly and whose C-termi- 
nal was an amino acid residue selected from the group consisting of lie, Leu, Val, Phe and Met and that a protein 
sequence of HIV SF-2 strain and RMA-S-B * 5101 cells were used to give peptides capable of inducing immune 
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responses to HIV. These peptides are summarized in Table 5. In this connection, the RMA-S-B * 5101 cell is deposited, 
under Budapest Treaty, with the National Institute of Bioscience and Human-Technology, Agency of Industrial Science 
and Technology under the accession number of FERM BP-4834. 



Table 5 





Peptide 


Sequence 


Position 




L-IIW DOC /"*A^"* 44/ACC\ 

nlV-boS-OAvj-l 3(A5o) 


NPPlrvGEI 


GAG255-264 


10 


HIV-B35-GAG-29(A69) 


YPLASLKSL 


<jaG490-^9o 




H 1 V-B35-POL-5(A74) 


FPISPIETV 


POL155-163 




HIV-B35-POL-7(A76) 


VPVKLKPQM 


POL163-171 


15 


HIV-B35-POL-26(A95) 


LPEKDSWTV 


POL40 1-409 


HI V-B35-SF2-8(C- 1 ) 


FPVRPQVPL 


NEF71-80 




H I V-B35-SF2-2 1 (0-7) 


YPLTSLRSL 


GAG486-494 




HIV-B35-SF2-27(C-12) 


LPPVVAKEI 


POL743-751 


20 


HIV-B35-SF2-32(C-17) 


FPRPWLHSL 


VPR34-42 




HIV-B35-SF2-35(C-20) 


CPKVSFEPI 


ENV208-216 




HIV-B35-SF2-38(C-23) 


LPCRIKQII 


ENV4 13-421 


25 


HIV-B35-33(C-31) 


YPCTVNFTI 


ENV61 8-626 


HIV-B35-34(C-32) 


LPALSTGLI 


ENV682-690 




HIV-B35-36(C-34) 


CPSGHAVGI 


ENV1171-1179 




HIV-B35-39(C-37) 


IPTSGDVVI 


ENV1426-1434 


30 


HIV-B35-50(C-48) 


LPPTIGPPI 


ENV2316-2324 




HIV-B35-55(C-53) 


APTLWARMI 


ENV2835-2843 




HIV-B35-56(C-54) 


^ni i j^v 1 1 

EPLDLPQII 


ENV2874-2882 


35 


i in f mi i r% \ 

HIV-B51-3(H-3) 


NANPDCKTI 


GAG327-335 


HIV-B51-7(H-7) 


TAVQMAVFI 


POL989-997 




HIV-B51-9(H-9) 


RAFHTTGRI 


ENV3 16-324 




HIV-B51-10(H-10) 


YAPPIGGQI 


ENV432-440 


40 


Ul\/ DCH H H /II -1 H \ 

HIV-B51-11(H-1 1) 


QARQLLSGI 


ENV539-547 




HIV-B51-12(H-12) 


\ O AY/ D A 1 

VAQRAYRAI 


EN V83 1-839 




HIV-B51-13fH-13* 


RAYRAILHI 




45 


HIV-B51-29(H-18) 


VGPTPVNII 


POL133-141 




HIV-B51-32(H-21) 


QGWKGSPAI 


POL306-314 




HIV-B51-43(H-32) 


VGGLVGLRI 


ENV688-696 




HIV-B51-53(H-42) 


DARAYDTEV 


ENV56-64 


50 


HIV-B51-54(H-43) 


NALFRNLDV 


ENV171-179 




HIV-B51-70(H-50) 


IPLGDAKLV 


VIF57-65 




HIV-B51-71(H-51) 


GPCTNVSTV 


ENV240-248 


55 


HIV-B51-83(H-63) 


CGHKAIGTV 


POL123-131 
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Example 3 

The same procedures used in Example 1 were repeated except that there was used, as the HLA-binding motif, a 
motif of an HLA-A * 3101 -binding antigenic peptide which had a sequence consisting of 8 to 11 amino acid residues, 

5 whose second residue was an amino acid residue selected from the group consisting of Leu, Val, Tyr and Phe and 
whose C-terminal was an amino acid residue Arg and that a protein sequence of HIV MN strain or HIV SF-2 strain and 
RMA-S-A * 3101 cells were used to give peptides capable of inducing immune responses to HIV. These peptides are 
summarized in Table 6. In this connection, the RMA-S-A * 3101 cell is deposited, under Budapest Treaty, with the 
National Institute of Bioscience and Human-Technology, Agency of Industrial Science and Technology under the acces- 

io sion number of FERM BP-4833. 



Table 6 



15- 



Peptide 


Sequence 


Position 


K d Value 


C-119 


IVMHSFNCR 


ENV373-381 


3.0 x 10" 5 


C-121 


VLAVERYLR 


ENV579-587 


9.0 x 10" 5 


C-117 


NYRLIHCNR 


ENV1 93-201 


1.1 x10" 4 




MVnUnlorn 




1 .4 X lU 


C-114 


SVKKLTEDR 


VIF165-173 


1.4 x 10 -4 


C-124 


SLCLFSYRR 


ENV761-769 


2.2 x 10' 4 


C-125 


CLFSYRRLR 


ENV763-771 


2.2 x 10 -4 


C-111 


AVFIHNFKR 


POL893-901 


2.9 x 10" 4 


C-100 


KLAFHHMAR 


NEF192-200 


3.7 x10 -4 


C-118 


TVQCTHGIR 


ENV247-255 


7.4 x 10" 4 


C-113 


ILGYRVSPR 


VIF124-132 


8.9 x10 -4 


C-112 


IVWQVDRMR 


VIF9-17 


> 10 4 


C-98 


PVRPQVPLR 


NEF73-81 


> 10' 4 


C-126 


ILHIHRRIR 


ENV838-846 


> 10" 4 


C-106 


ELYPLTSLR 


GAG424-432 


> 10 -4 


C-123 


VLSIVNRVR 


ENV700-708 


> 10" 4 


C-122 


IVGGLVGLR 


ENV687-695 


> 10' 4 



40 



Industrial Applicability 

45 

The peptides of the present invention can induce immune responses to HIV and therefore, can effectively be used 
as anti-AIDS agents for preventing and curing AIDS. More specifically, they can be used in anti-AIDS vaccines compris- 
ing the foregoing peptides and in anti-AIDS vaccines comprising vaccinia viruses and BCG bacteria carrying recom- 
binant DNA's containing DNA's coding for the foregoing peptides. Moreover, the cytotoxic T cells obtained by cultivating 
so peripheral blood lymphocytes carrying HLA-B antigens in the presence of the foregoing peptides can be used as anti- 
AIDS agents for treating patients suffering from AIDS. 



55 
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[SEQUENCE LISTING] 

Sequence No. 1 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin : 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Asn Pro Asp lie Val He Tyr Gin Tyr 

Sequence No. 2 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 
Phe Pro Val Arg Pro Gin Val Pro Leu 

Sequence No. 3 

Length of Sequence: 9 
Type of Sequence : Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 



10 



15 



20 



25 



30 



35 



40 



45 



50 
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Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Thr Pro Pro Leu Val Lys Leu Trp Tyr 

Sequence No. 4 

Length of Sequence: 10 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin : 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Glu Pro He Val Gly Ala Glu Thr Phe Tyr 

Sequence No. 5 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Ser Pro Ala He Phe Gin Ser Ser Met 

Sequence No. 6 

Length of Sequence: 9 

Type of Sequence: Amino Acid 

Topology: Linear Chain 
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Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Tyr Pro Leu Thr Phe Gly Trp Cys Phe 

Sequence No. 7 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Glu Pro lie Val Gly Ala Glu Thr Phe 

Sequence No. 8 

Length of Sequence: 10 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Val Pro Leu Asp Lys Asp Phe Arg Lys Tyr 

Sequence No. 9 

Length of Sequence: 11 
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Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Arg Pro Gin Val Pro Leu Arg Pro Met Thr Tyr 



Sequence No. 10 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 
He Pro Leu Thr Glu Glu Ala Glu Leu 



Sequence No. 11 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Asp Pro Asn Pro Gin Glu Val Val Leu 
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Sequence No. 12 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Arg Pro lie Val Ser Thr Gin Leu Leu 
1 5 
Sequence No. 13 

Length of Sequence: 9 

Type of Sequence: Amino Acid 

Topology: Linear Chain 

Kind of Sequence: Peptide 

Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Leu Pro Cys Arg lie Lys Gin lie lie 

Sequence No. 14 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence: 
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Phe Pro Gin Ser Arg Thr Glu Pro Thr 

Sequence No. 15 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Phe Pro lie Ser Pro lie Glu Thr Val 

Sequence No. 16 

Length of Sequence: 10 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Val Pro Leu Asp Glu Asp Phe Arg Lys Tyr 

Sequence No. 17 

Length of Sequence: 10 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 
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Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Glu Pro He He Gly Ala Glu Thr Phe Tyr 

Sequence No. 18 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 
His Pro Val His Ala Gly Pro He Thr 

Sequence No. 19 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Tyr Pro Leu Ala Ser Leu Lys Ser Leu 

Sequence No. 20 

Length of Sequence: 11 

Type of Sequence: Amino Acid 

Topology: Linear Chain 
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Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Lys Pro Gin Val Pro Leu Arg Pro Met Thr Tyr 

Sequence No. 21 

Length of Sequence: 8 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 
Glu Pro Val His Gly Val Tyr Tyr 

Sequence No. 22 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Asn Pro Glu He Val He Tyr Gin Tyr 

Sequence No. 23 

Length of Sequence: 9 
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Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Val Pro He Val Gin Asn He Glu Gly , 

Sequence No. 24 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Leu Pro Glu Lys Asp Ser Trp Thr Val 

Sequence No. 25 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Asn Pro Pro He Pro Val Gly Glu He 
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Sequence No. 26 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Tyr Pro Leu Ala Ser Leu Lys Ser Leu 

Sequence No, 27 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Val Pro Val Lys Leu Lys Pro Gly Met 

Sequence No. 28 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency virus 
Sequence : 
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Tyr Pro Leu Thr Ser Leu Arg Ser Leu 

Sequence No. 29 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Leu Pro Pro Val Val Ala Lys Glu He 

Sequence No. 30 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Phe Pro Arg Pro Trp Leu His Ser Leu 

Sequence No. 31 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 
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Name of Organism: Human Immunodeficiency Virus 
Sequence : 
Cys Pro Lys Val Ser Phe Glu Pro lie 



Sequence No. 32 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 
Asn Ala Asn Pro Asp Cys Lys Thr lie 

Sequence No. 33 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 
Thr Ala Val Gin Met Ala Val Phe He 



Sequence No. 34 

Length of Sequence: 9 

Type of Sequence: Amino Acid 

Topology: Linear Chain 
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Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency virus 
Sequence : 

Arg Ala Phe His Thr Thr Gly Arg lie 

Sequence No. 35 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 
Tyr Ala Pro Pro lie Gly Gly Gin lie 

Sequence No. 36 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Gin Ala Arg Gin Leu Leu Ser Gly lie 

Sequence No. 37 

Length of Sequence: 9 
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Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Val Ala Gin Arg Ala Tyr Arg Ala lie 

Sequence No. 38 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Arg Ala Tyr Arg Ala lie leu His He 

Sequence No. 39 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Val Gly Pro Thr Pro Val Asn He He 
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Sequence No. 40 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Gin Gly Trp Lys Gly Ser Pro Ala lie 

Sequence No, 41 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Val Gly Gly Leu Val Gly Leu Arg He 

Sequence No. 42 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 
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Asp Ala Arg Ala Tyr Asp Thr Glu Val 

Sequence No. 43 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Asn Ala Leu Phe Arg asn Leu Asp Val 

Sequence No. 44 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

lie Pro Leu Gly Asp Ala Lys Leu Val 

Sequence No, 45 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 
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Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Gly Pro Cys Thr Asn Val Ser Thr Val 



Sequence No. 46 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Cys Gly His Lys Ala lie Gly Thr Val 



Sequence No. 47 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

lie Val Met His Ser Phe Asn Cys Arg 



Sequence No, 48 

Length of Sequence: 9 

Type of Sequence: Amino Acid 

Topology: Linear Chain 
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Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Val Leu Ala Val Glu Arg Tyr Leu Arg 

Sequence No. 49 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Asn Tyr Arg Leu lie His Cys Asn Arg 

Sequence No. 50 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence : Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Met Val His Gin Ala lie Ser Pro Arg 

Sequence No. 51 

Length of Sequence: 9 
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Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Ser Val Lys Lys Leu Thr Glu Asp Arg 

Sequence No, 52 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Ser Leu Cys Leu Phe Ser Tyr Arg Arg 

Sequence No. 53 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Cys Leu Phe Ser Tyr Arg Arg Leu Arg 
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Sequence No. 54 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 
Ala Val Phe He His Asn Phe Lys Arg 

Sequence No. 55 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 
Lys Leu Ala Phe His His Met Ala Arg 

Sequence No. 56 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 
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Thr Val Gin Cys Thr His Gly He Arg 

Sequence No. 57 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology; Linear Chain 
Kind of Sequence: Peptide 
Origin : 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

He Leu Gly Tyr Arg Val Ser Pro Arg 

Sequence No. 58 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

He Val Trp Gin Val Asp Arg Met Arg 

Sequence No. 59 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 
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Name of Organism: Human Immunodeficiency Virus 
Sequ nee: 

Pro Val Arg Pro Gin Val Pro Leu Arg 

Sequence No. 60 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

lie Leu His lie His Arg Arg lie Arg 

Sequence No. 61 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Glu Leu Tyr Pro Leu Thr Ser Leu Arg 

Sequence No. 62 

Length of Sequence: 9 

Type of Sequence: Amino Acid 

Topology: Linear Chain 
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Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Val Leu Ser lie Val Asn Arg Vai Arg 

Sequence No. 63 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

He Val Gly Gly Leu Val Gly Leu Arg 

Sequence No. 64 

Length of Sequence: 27 

Type of Sequence: Nucleic Acid 

Topology: Linear Chain 

Number of Chains: Double-Stranded 

Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 
ACTCCGCCGC TGGTTAAACT GTGGTAC 

Sequence No. 65 

Length of Sequence: 30 
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Type of Sequence: Nucleic Acid 

Topology: Linear Chain 

Number of Chains: Double-Stranded 

Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 
GAACCGATCG TTGGTGCTGA AACTTTCTAC 



Sequence No, 66 

Length of Sequence: 27 

Type of Sequence: Nucleic Acid 

Topology: Linear Chain 

Number of Chains: Double-Stranded 

Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 
TCTCCGGCTA TCTTCCAGTC TTCTATG 
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SEQUENCE LISTING 



(1) GENERAL INFORMATION: 

(i) APPLICANT: 

(A) NAME: Ajinomoto Co., Inc. 

(B) STREET: No. 15-l f Kyobashi 1-chome, Chuo-ku 
<C) CITY: Tokyo 

( E ) COUNTRY : Japan 

(F) POSTAL CODE (ZIP) : 104 

(G) TELEPHONE: (03)5250-8178 

(H) TELEFAX: (03)5250-8347 

(I) TELEX: J22690 

(ii) TITLE OF INVENTION: Peptides Capable of Inducing Immune Response 
to HIV and Anti-AIDS Agent for Preventing and Curing AIDS 

(iii) NUMBER OF SEQUENCES : 66 

(iv) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: IBM PC compatible 

(C) OPERATING SYSTEM: PC-DOS/MS-DOS 

(D) SOFTWARE: Patentln Release #1.0, Version #1.30 (EPO) 

(v) CURRENT APPLICATION DATA: 

APPLICATION NUMBER: EP 94930335.8 

(2) INFORMATION FOR SEQ ID NO: 1: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME/ KEY: Peptide 

(B) LOCATION: 1 . . 9 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1: 

Asn Pro Asp lie Val lie Tyr Gin Tyr 
15 10 

(2) INFORMATION FOR SEQ ID NO: 2: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 
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30 



50 



55 



(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 



10 (ix) FEATURE: 

(A) NAME/ KEY: Peptide 

(B) LOCATION: 1. . 9 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 

15 

Phe Pro Val Arg Pro Gin Val Pro Leu 
1 5 10 

(2) INFORMATION FOR SEQ ID NO: 3: 

20 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 
<C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

25 (ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

. (A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME/ KEY: Peptide 

(B) LOCATION: 1. ,9 

35 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3: 

Thr Pro Pro Leu Val Lys Leu Trp Tyr 
15 10 

40 (2) INFORMATION FOR SEQ ID NO: 4: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

45 (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(v) FRAGMENT TYPE: internal 



(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 
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10 



30 



50 



55 



(A) NAME/ KEY: Peptide 

(B) LOCATION: 1 . . 10 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4: 

Glu Pro lie Val Gly Ala Glu Thr Phe Tyr 
15 10 

(2) INFORMATION FOR SEQ ID NO: 5: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

15 (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

20 <vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME/ KEY: Peptide 
<B) LOCATION : 1 9 

25 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5: 

Ser Pro Ala lie Phe Gin Ser Ser Met 
1 5 10 

(2) INFORMATION FOR SEQ ID NO: 6: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 9 amino acids 
35 (B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
40 (v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 
45 (A) NAME/KEY: Peptide 

(B) LOCATION:!. .9 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6: 

Tyr Pro Leu Thr Phe Gly Trp Cys Phe 
1 5 10 

(2) INFORMATION FOR SEQ ID NO: 7: 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 



<ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

70 

<vi) ORIGINAL SOURCE: 



(A) ORGANISM: Human Immunodeficiency Virus 



(ix) FEATURE: 

(A) NAME/KEY: Peptide 
15 (B) LOCATION: 1. .9 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 7: 

Glu Pro He Val Gly Ala Glu Thr Phe 
20 15 10 



(2) INFORMATION FOR SEQ ID NO: 8: 



<i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(v) FRAGMENT TYPE: internal 



(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

35 (ix) FEATURE: 

(A) NAME/ KEY: Peptide 

(B) LOCATION: 1. .10 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8: 



40 



Val Pro Leu Asp Lys Asp Phe Arg Lys Tyr 
15 10 



(2) INFORMATION FOR SEQ ID NO: 9: 

45 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

50 

(ii) MOLECULE TYPE: peptide 
(v) FRAGMENT TYPE: internal 



55 
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(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME/KEY: Peptide 

(B) LOCATION : 1 . .11 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 9: 

Arg Pro Gin Val Pro Leu Arg Pro Met Thr Tyr 
15 10 

(2) INFORMATION FOR SEQ ID NO: 10: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : 
(D> TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME/ KEY: Peptide 

(B) LOCATION:!. .9 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10: 

He Pro Leu Thr Glu Glu Ala Glu Leu 
15 10 

2) INFORMATION FOR SEQ ID NO: 11: 

(i) SEQUENCE CHARACTERISTICS: - 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME/KEY: Peptide 

(B) LOCATION : 1 9 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 11: 
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w 



Asp Pro Asn Pro Gin Glu Val Val Leu 
15 10 

(2) INFORMATION FOR SEQ ID NO: 12: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

75 (vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME/ KEY : Peptide 

(B) LOCATION: 1. .9 

20 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12: 

Arg Pro lie Val Ser Thr Gin Leu Leu 
15 10 

(2) INFORMATION FOR SEQ ID NO: 13: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 



25 



30 



(ii) MOLECULE TYPE: peptide 
35 <v) FRAGMENT TYPE: internal 



45 



50 



(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME/ KEY: Peptide 

(B) LOCATION:!. .9 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13: 

Leu Pro Cys Arg lie Lys Gin lie lie 
15 10 

(2) INFORMATION FOR SEQ ID NO: 14: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 
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{D) TOPOLOGY: linear 

<ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 



w (ix) FEATURE: 

(A) NAME/ KEY: Peptide 

(B) LOCATION:!. .9 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14: 

Phe Pro Gin Ser Arg Thr Glu Pro Thr 
15 10 



(2) INFORMATION FOR SEQ ID NO: 15: 

20 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(XX) FEATURE: 

(A) NAME/KEY: Peptide 

(B) LOCATION:!. .9 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 15: 

Phe Pro He Ser Pro He Glu Thr Val 
15 10 

(2) INFORMATION FOR SEQ ID NO: 16: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 
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10 



25 



30 



50 



55 



(A) NAME/ KEY : Peptide 

(B) LOCATION:!. .9 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 16: 

Val Pro Leu Asp Glu Asp Phe Arg Lys Tyr 
15 10 

(2) INFORMATION FOR SEQ ID NO: 17: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : 

75 (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

20 (vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME/ KEY : Peptide 

(B) LOCATION:!. .9 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 17: 

Glu Pro He He Gly Ala Glu Thr Phe Tyr 
15 10 



(2) INFORMATION FOR SEQ ID NO: 18: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 9 amino acids 
35 (B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
40 (v) FRAGMENT TYPE: internal 



(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 



(ix) FEATURE: 
45 (A) NAME/KEY: Peptide 

(B) LOCATION:!. .9 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 18: 

His Pro Val His Ala Gly Pro He Thr 
15 10 

(2) INFORMATION FOR SEQ ID NO: 19: 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME/ KEY: Peptide 

(B) LOCATION:!. .9 



20 



30 



35 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 19: 

Tyr Pro Leu Ala Ser Leu Lys Ser Leu 
1 5 ' 10 

(2) INFORMATION FOR SEQ ID NO: 20: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 amino acids 
25 (B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

<v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME/KEY: Peptide 

(B) LOCATION:!. .9 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 20: 

Lys Pro Gin Val Pro Leu Arg Pro Met Thr Tyr 
15 10 



(2) INFORMATION FOR SEQ ID NO: 21: 

45 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 8 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

50 (ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 
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(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME /KEY: Peptide 

(B) LOCATION : 1 9 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 21: 

Glu Pro Val His Gly Val Tyr Tyr 
15 10 

) INFORMATION FOR SEQ ID NO: 22: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME/KEY: Peptide 

(B) LOCATION:!. .9 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 22: 

Asn Pro Glu He Val He Tyr Gin Tyr 
15 10 

INFORMATION FOR SEQ ID NO: 23: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME/ KEY : Peptide 

(B) LOCATION: 1 9 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 23: 
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Val Pro lie Val Gin Asn lie Glu Gly 
15 10 

s (2) INFORMATION FOR SEQ ID NO: 24: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : 

10 (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

15 (vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME /KEY: Peptide 

(B) LOCATION:!. .9 

20 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 24: 

Leu Pro Glu Lys Asp Ser Trp Thr Val 
15 10 

(2) INFORMATION FOR SEQ ID NO: 25: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 9 amino acids 
(BJ TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
35 (v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

{ix) FEATURE: 

40 (A) NAME/KEY: Peptide 

(B) LOCATION:!. ,9 



25 



30 



45 



50 



55 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 25: 

Asn Pro Pro lie Pro Val Gly Glu lie 
15 10 

(2) INFORMATION FOR SEQ ID NO: 26: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 
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70 



15 



25 



35 



50 



55 



(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME/ KEY: Peptide 
<B) LOCATION: 1 . . 9 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 26: 

Tyr Pro Leu Ala Ser Leu Lys Ser Leu 
15 10 

(2) INFORMATION FOR SEQ ID NO: 27: 

20 {!) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME/ KEY: Peptide 

(B) LOCATION: 1 . . 9 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 27: 

Val Pro Val Lys Leu Lys Pro Gly Met 
15 10 



40 (2) INFORMATION FOR SEQ ID NO: 28: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

45 (D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 
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(A) NAME/ KEY: Peptide 

(B) LOCATION : 1 9 

5 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 28: 

Tyr Pro Leu Thr Ser Leu Arg Ser Leu 
15 10 

1G 12) INFORMATION FOR SEQ ID NO: 29: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

15 (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

20 (vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME/ KEY : Peptide 

(B) LOCATION: 1. .9 

25 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 29: 

Leu Pro Pro Val Val Ala Lys Glu lie 
15 10 

(2) INFORMATION FOR SEQ ID NO: 30: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
40 (v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

45 (A) NAME/ KEY: Peptide 

(B) LOCATION : 1 9 



30 



35 



50 



55 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 30: 

Phe Pro Arg Pro Trp Leu His Ser Leu 
15 10 

(2) INFORMATION FOR SEQ ID NO: 31: 
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(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(Vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 



(ix) FEATURE: 

(A) NAME/ KEY: Peptide 
15 (B) LOCATION: 1 , . 9 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 31: 

Cys Pro Lys Val Ser Phe Glu Pro He 
20 1 5 10 

(2) INFORMATION FOR SEQ ID NO: 32: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS; 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 



35 (ix) FEATURE: 

(A) NAME/ KEY: Peptide 

(B) LOCATION:!. .9 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 32: 

Asn Ala Asn Pro Asp Cys Lys Thr He 
15 10 



(2) INFORMATION FOR SEQ ID NO: 33: 

45 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 
(v) FRAGMENT TYPE: internal 
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(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME/ KEY: Peptide 

(B) LOCATION:!. .9 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 33: 

Thr Ala Vai Gin Met Ma Val Phe He 
15 10 

(2) INFORMATION FOR SEQ ID NO: 34: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY: linear 



20 (ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 



(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME/KEY: Peptide 

(B) LOCATION:!. .9 



3 ° (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 34: 

Arg Ala Phe His Thr Thr Gly Arg He 
15 10 



(2) INFORMATION FOR SEQ ID NO: 35: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

45 (vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME/ KEY: Peptide 

(B) LOCATION:!. .9 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 35: 
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10 



Tyr Ala Pro Pro lie Gly Gly Gin lie 
1 5 10 

(2) INFORMATION FOR SEQ ID NO: 36: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

15 (vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME /KEY: Peptide 

(B) LOCATION: 1. .9 

20 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 36: 

Gin Ala Arg Gin Leu Leu Ser Gly lie 
15 10 

(2) INFORMATION FOR SEQ ID NO: 37: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
35 (v) FRAGMENT TYPE: internal 



25 



(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human ' Immunodeficiency Virus 



(ix) FEATURE: 
40 (A) NAME/ KEY: Peptide 

(B) LOCATION:!. .9 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 37: 

45 Val Ala Gin Arg Ala Tyr Arg Ala lie 

15 10 

(2) INFORMATION FOR SEQ ID NO: 38: 

(i) SEQUENCE CHARACTERISTICS: 
50 (A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 
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<D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME/ KEY : Peptide 

(B) LOCATION:!. .9 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 38: 

Arg Ala Tyr Arg Ala He leu His He 
1 5 10 

) INFORMATION FOR SEQ ID NO: 39: 

{i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME/KEY: Peptide 

(B) LOCATION: 1 . . 9 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 39: 

Val Gly Pro Thr Pro Val Asn He He 
15 10 

) INFORMATION FOR SEQ ID NO: 40: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 
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(A) NAME/ KEY: Peptide 

(B) LOCATION:!. .9 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 40: 

Gin Gly Trp Lys Gly Ser Pro Ala lie 
15 10 

10 (2) INFORMATION FOR SEQ ID NO: 41: 

<i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : 

15 (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

20 (vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME/ KEY: Peptide 

(B) LOCATION: 1 . . 9 

25 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 41: 

Val Gly Gly Leu Val Gly LeuArg lie 
1 5 10 

(2) INFORMATION FOR SEQ ID NO: 42: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
40 (v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

45 (A) NAME/ KEY: Peptide 

(B) LOCATION: 1 9 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 42: 

Asp Ala Arg Ala Tyr Asp Thr Glu Val 
15 10 

(2) INFORMATION FOR SEQ ID NO: 43: 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 
<C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 



(ix) FEATURE: 

(A) NAME/ KEY : Peptide 
15 (B) LOCATION: 1 . . 9 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 43: 

Asn Ala Leu Phe Arg Asn Leu Asp Val 
20 1 5 10 

(2) INFORMATION FOR SEQ ID NO: 44: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 9 amino acids 
25 (B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 



35 (ix) FEATURE: 

(A) NAME/ KEY: Peptide 

(B) LOCATION:!. .9 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 44: 

lie Pro Leu Gly Asp Ala Lys Leu Val 
15 10 



(2) INFORMATION FOR SEQ ID NO: 45: 

45 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 
(v) FRAGMENT TYPE: internal 
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(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME /KEY: Peptide 

(B) LOCATION:!. .9 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 45: 

Gly Pro Cys Thr Asn Val Ser Thr Vai 
15 10 



(2) INFORMATION FOR SEQ ID NO: 46: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME/ KEY : Peptide 

(B) LOCATION:!. .9 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 46: 

Cys Gly His Lys Ala He Gly Thr Val 
15 10 

(2) INFORMATION FOR SEQ ID NO: 47: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 
40 (C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(v) FRAGMENT TYPE: internal 



(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME/ KEY : Peptide 

(B) LOCATION:!. .9 
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(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 47: 

He Val Met His Ser Phe Asn Cys Arg 
5 1 5 10 

(2) INFORMATION FOR SEQ ID NO: 48: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 9 amino acids 
w (B) TYPE: amino acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
15 (v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

20 <A) NAME/ KEY: Peptide 

(B) LOCATION : 1 . . 9 



25 



35 



45 



50 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 48: 

Val Leu Ala Val Glu Arg Tyr Leu Arg 
15 10 



(2) INFORMATION FOR SEQ ID NO: 49: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 
<C) STRANDEDNESS: 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 
40 (A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME/KEY: Peptide 

(B) LOCATION: 1 . . 9 



(xi] SEQUENCE DESCRIPTION: SEQ ID NO: 49: 

Asn Tyr Arg Leu He His Cys Asn Arg 
15 10 

(2) INFORMATION FOR SEQ ID NO: 50: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 9 amino acids 
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15 



(B) TYPE: amino acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME/ KEY : Peptide 

(B) LOCATION: 1. . 9 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 50: 

Met Val His Gin Ala lie Ser Pro Arg 
15 10 

20 (2) INFORMATION FOR SEQ ID NO: 51: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

25 (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

30 (vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME/ KEY: Peptide 

(B) LOCATION:!. .9 



40 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 51: 

Ser Val Lys Lys Leu Thr Glu Asp Arg 

15 10 



(2) INFORMATION FOR SEQ ID NO: 52: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 9 amino acids 
45 (B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
50 (v) FRAGMENT TYPE: internal 



(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 
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20 



25 



30 
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50 



(ix) FEATURE: 

(A) NAME/ KEY : Peptide 

(B) LOCATION: 1 .. 9 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 52: 

Ser Leu Cys Leu Phe Ser Tyr Arg Arg 
15 10 

(2) INFORMATION FOR SEQ ID NO: 53; 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 
15 (C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

Ui) MOLECULE TYPE: peptide 
(v) FRAGMENT TYPE: internal 



(Vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME/KEY: Peptide 

(B) LOCATION:!.. 9 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 53: 

Cys Leu Phe Ser Tyr Arg Arg Leu Arg 
15 10 

(2) INFORMATION FOR SEQ ID NO: 54: 

(i) SEQUENCE CHARACTERISTICS: 
35 (A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT. TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 



45 (ix) FEATURE: 

(A) NAME/KEY: Peptide 

(B) LOCATION: 1 . . 9 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 54: 

Ala Val Phe lie His Asn Phe Lys Arg 
1 5 10 
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(2) INFORMATION FOR SEQ ID NO: 55: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

<vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 



15 (ix) FEATURE: 

{A) NAME/ KEY: Peptide 
(B) LOCATION:!. .9 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 55: 

Lys Leu Ala Phe His His Met Ala Arg 
15 10 

(2) INFORMATION FOR SEQ ID NO: 56: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 
<C) STRANDEDNESS : 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix} FEATURE: 

(A) NAME/ KEY: Peptide 

(B) LOCATION: 1 . . 9 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 56: 

Thr Val Gin Cys Thr His Gly He Arg 
1 5 10 

45 (2) INFORMATION FOR SEQ ID NO: 57: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

{ix> FEATURE: 

(A) NAME/ KEY: Peptide 

(B) LOCATION:!. .9 



{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 57: 

lie Leu Gly Tyr Arg Val Ser Pro Arg 
1 5 10 

15 (2) INFORMATION FOR SEQ ID NO: 58: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

20 (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

25 (vi) ORIGINAL SOURCE: 

(AJ ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME/ KEY: Peptide 

(B) LOCATION : 1 9 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 58: 

lie Val Trp Gin Val Asp Arg Met Arg 
15 10 



(2) INFORMATION FOR SEQ ID NO: 59: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 9 amino acids 
40 (B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
45 (vj FRAGMENT TYPE: internal 



(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 



(ix) FEATURE: 

50 (A) NAME/ KEY : Peptide 

(B) LOCATION: 1. .9 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 59: 

Pro Val Arg Pro Gin Val Pro Leu Arg 
15 10 

m TfmnWfSTim SSD TV no: bV: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

<vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(A) NAME /KEY: Peptide 

(B) LOCATION:!. . 9 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 60: 

lie Leu His lie His Arg Arg lie Arg 
1 5 io 

(2) INFORMATION FOR SEQ ID NO: 61: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME/KEY: Peptide 

(B) LOCATION: 1 . . 9 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 61: 

Glu Leu Tyr Pro Leu Thr Ser Leu Arg 
15 10 

(2) INFORMATION FOR SEQ ID NO: 62: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 9 amino acids 
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(B) TYPE: amino acid 
<C) STRANDEDNESS: 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME/KEY: Peptide 

(B) LOCATION:!. .9 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 62: 

Val Leu Ser lie Val Asn Arg Val Arg 
15 10 



20 (2) INFORMATION FOR SEQ ID NO: 63: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

25 (D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

<v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME/KEY: Peptide 

(B) LOCATION: 1 . . 9 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 63: 

lie Val Gly Gly Leu Val Gly Leu Arg 
1 5 10 

(2) INFORMATION FOR SEQ ID NO: 64: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 27 base pairs 
45 (B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 

(iii) HYPOTHETICAL: YES 

(iv) ANTI-SENSE : NO 
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(ix) FEATURE: 

(A) NAME/ KEY : CDS 
<B) LOCATION : 1 . .27 

5 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 64: 



ACT CCG CCG CTG GTT AAA CTG TGG TAC 
Thr Pro Pro Leu Val Lys Leu Trp Tyr 
1 5 



27 



(2) INFORMATION FOR SEQ ID NO: 65: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 30 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: other nucleic acid 
20 (A) DESCRIPTION: /desc = "synthetic DNA" 

(iii) HYPOTHETICAL: YES 



(iv) ANTI-SENSE: NO 

25 

(ix) FEATURE: 

(A) NAME /KEY : CDS 

(B) LOCATION : 1 . .30 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 65: 

GAA CCG ATC GTT GGT GCT GAA ACT TTC TAC 30 
Glu Pro lie Val Gly Ala Glu Thr Phe Tyr 
1 5 

(2) INFORMATION FOR SEQ ID NO: 66: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 27 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 



45 (iii) HYPOTHETICAL: YES 

(iv) ANTI-SENSE: NO 



(ix) FEATURE: 
50 (A) NAME/ KEY: CDS 

(B) LOCATION: 1. .27 
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(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 66: 

TCT CCG GCT ATC TTC CAG TCT TCT ATG 27 
Ser Pro Ala lie Phe Gin Ser Ser Met 
1 5 



10 



Claims 



1 . A peptide which is a fragment of the whole protein of HIV, the fragment being a peptide having a sequence of suc- 
cessive 8 to 11 amino acid residues, which corresponds to an HLA-binding motif, which actually binds to HLA and 

is which can induce killer cells attacking HIV-infected cells as target cells. 

2. The peptide of claim 1 wherein it has a sequence of successive 9 to 1 1 amino acid residues. 

3. The peptide of claim 1 wherein it has an amino acid sequence specified by any one of Sequence Numbers 1 to 63. 

20 

4. The peptide of claim 1 wherein the HLA-binding motif is a sequence having 8 to 1 1 amino acid residues whose sec- 
ond amino acid residue is Pro and whose C-terminal is an amino acid residue selected from the group consisting 
of Tyr, Leu, lie, Met, Phe and Ala. 

25 5. The peptide of claim 4'wherein it is a peptide having an amino acid sequence specified by any one of Sequence 
Numbers 1 to 24. 

6. The peptide of claim 4 wherein it is a peptide having an amino add sequence specified by any one of Sequence 
Numbers 1 to 13. 

30 

7. The peptide of claim 1 wherein the HLA-binding motif is a sequence having 8 to 1 1 amino acid residues whose sec- 
ond residue is an amino acid residue selected from the group consisting of Pro, Ala and Gly and whose C-terminal 
is an amino acid residue selected from the group consisting of lie, Leu, Val, Phe and Met. 

35 8. The peptide of claim 7 wherein it is a peptide having an amino acid sequence specified by any one of Sequence 
Numbers 25 to 46. 

9. The peptide of claim 1 wherein the HLA-binding motif is a sequence having 8 to 1 1 amino acid residues whose sec- 
ond residue is an amino acid residue selected from the group consisting of Leu, Val, Tyr and Phe and whose C- 

40 terminal is Arg. 

10. The peptide of claim 9 wherein it is a peptide having an amino acid sequence specified by any one of Sequence 
Numbers 47 to 63. 

45 1 1 . A DNA coding for a peptide as set forth in claim 1 . 

12. An anti-AIDS agent for preventing and curing AIDS comprising a peptide as set forth in claim 1 and a pharmaceu- 
tical^ acceptable carrier and/or a pharmaceutical^ acceptable diluent. 

so 1 3. An anti-AIDS agent for preventing and curing AIDS comprising a peptide as set forth in claim 3 and a pharmaceu- 
tical^ acceptable carrier and/or a pharmaceutically acceptable diluent. 

14. An anti-AIDS agent for preventing and curing AIDS comprising a peptide as set forth in claim 4 and a pharmaceu- 
tically acceptable carrier and/or a pharmaceutically acceptable diluent. 

55 

15. An anti-AIDS agent for preventing and curing AIDS comprising a peptide as set forth in claim 6 and a pharmaceu- 
tically acceptable carrier and/or a pharmaceutically acceptable diluent. 

1 6. A method for curing AIDS comprising administering a peptide as set firth in claim 1 to a patient suffering from AIDS. 
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17. A method for obtaining a peptide capable of inducing killer cells which attack HIV-infected cells as targets, compris- 
ing the steps of synthesizing a peptide which is a fragment of the whole protein of HIV, has a sequence of succes- 
sive 8 to 11 amino acid residues and corresponds to an HLA-binding motif; selecting peptides which actually bind 
to HLA among these synthesized peptides; and screening peptides which can bind to HLA class I antigens to stim- 
ulate the peripheral blood lymphocytes of a patient infected with HIV and to thus induce the killer cells. 
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